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152.6 mmol) in 89% yield. TLC (SiO 2 ): R f = 0.1 (ethyl acetate:hexane, 4:6) 
Compound 12:
A solution of diol 11 (22.4 g, 140 mmol) in anhydrous DMF (220 mL) maintained at - (m, 2H), 3.56 (dd, J = 9.8, 6.0 Hz, 1H); 13 C NMR (125 MHz, CDCl 3 ): 137.4, 128.3, 127.7, 127.6, 109.2, 79.4, 76.4, 73.5, 70.2, 62.2, 26.9, 26.8; IR (neat) 
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Compound 7:
To a solution of diphenyl disulfide (17.4 g, 80 mmol, 1 eq) in anhydrous THF (200 mL) cooled at rt was added a solution of 12 (20.2 g, 80 mmol, 1 eq) in anhydrous THF (200 mL) followed by tri-n-butylphospine (32 mL, 120 mmol, 1.5 eq). The reaction mixture was stirred at ambient temperature for 16 h. THF was evaporated under reduced pressure to furnish the crude product that was purified via flash chromatography on silica gel using 5% EtOAc/hexane (v/v) 137.8, 135.8, 129.2, 128.9, 128.3, 127.6, 126.1, 109.6, 79.4, 77.0, 73.5, 70.7, 36.7, 27.1, 27.0; IR (KBr) 2982 , 2923 , 2861 , 1737 , 1584 , 1449 , 1373 , 1221 , 1085 , 1026 
Compound 14:
To a suspension of NaH (8.0 g, 60% in Nujol, 200 mmol, 1 eq) in anhydrous THF (800 mL) cooled at 0 o C and maintained under N 2 atmosphere was added a solution of 1,3-propanediol 13 (15.22 g, 200 mmol, 1 eq) in THF (200 mL) drop wise. The reaction mixture was stirred at room temperature for 12 h, during which time a large amount of opaque white solid had formed. TBDPS-Cl (51.4 mL, 200 mmol, 1 eq) was added drop wise at 0 o C and the stirring continued for an additional 1 h. The reaction was quenched by adding ice pieces and the mixture was diluted with EtOAc (400 mL). The layers were separated and the combined organic layers were washed with H 2 O, brine, dried
with Na 2 SO 4 and filtered. The solvent was removed under reduced pressure and the residue was purified by flash chromatography on silica gel using 15% EtOAc/hexane (v/v) 
Compound 17:
To a solution of (R)-BINOL (8.55 g, 30 mmol, 0.4 eq) and TMS-acetylene (41.5 mL, 300 mmol, 4 eq) in a mixture of anhydrous CH 2 Cl 2 (474 mL) and HMPA (30 mL) at ambient temperature was added drop wise Et 2 Zn (300 mL, 300 mmol, 1 M in hexane, 4 eq). The reaction mixture was stirred at ambient temperature for 1 h. 5, 132.8, 129.8, 127.7, 84.4, 72.9, 61.6, 61.3, 38.6, 26.7, 19.0; IR (neat) 
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Mom ether 8:
To a stirred solution of compound 19 (5.1 g, 15 mmol, 1 eq) and TBAI (553.5 mg, 1.5 mmol, 10 mol%) in anhydrous dichloromethane (75 mL) cooled at 0 o C was added drop wise N,N-diisopropylethylamine (5.2 mL, 30 mmol, 2 eq). The reaction mixture was stirred at 0 o C for 10 min, MOM-Cl (1.4 mL, 18 mmol, 1.2 eq) was added and the mixture was stirred gradually allowing it to attain rt and stirred further for 4 h. The reaction mixture was diluted with CH 2 Cl 2 (50 mL), washed with water, dried over anhydrous Na 2 SO 4 and filtered. The solvent was evaporated under reduced pressure to furnish the crude product which was purified by flash column chromatography using 5, 133.6, 129.6, 127.6, 94.1, 82.5, 73.6, 62.3, 59.7, 55.5, 38.7, 26.8, 19.1; IR (neat) 
Compound 22:
To a solution of 8 (11.47 g, 30 mmol, 3 eq) in anhydrous THF (5 mL) cooled at - 135.6, 133.8, 129.7, 129.6, 128.9, 128.3, 128.0, 127.8, 127.5, 110.0, 94.0, 85.5, 81.7, 79.1, 77.9, 73.5, 71.0, 62.4, 59.9, 55.5, 42.6, 38.9, 27.6, 27.5, 27.1, 19.4 
, -Unsaturated ketone 24:
To a solution of sulfide 22 (362 mg, 0.5 mmol, 1 eq) in anhydrous CHCl 3 (2.5 mL)
cooled at -30 o C was added mCPBA (86 mg, 0.5 mmol, 1 eq). The reaction mixture was stirred for 15 min at same temperature. After complete transformation of sulfide to sulfoxide, a solution 2-mercapto-1-methyl imidazole (63 mg, 0.55 mmol, 1.1 eq) in toluene (5 mL) was added and the reaction mixture was gradually allowed to warm to rt and finally heated at 60 o C for 2 h. The reaction mixture was cooled to rt and quenched by the addition of aqueous saturated sodium sulfite (5 mL). The layers were separated and the aq. layer extracted with dichloromethane (20 mLx3). The combined organic layers were washed with aq satd NaHCO 3 , brine, dried over anhydrous Na 2 SO 4 , filtered and concentrated under reduced pressure to furnish the crude product. Purification of the crude residue via flash chromatography on silica gel using 15% EtOAc/hexane (v/v) as the eluent afforded 24 as a yellow colour oil (269 mg, 0.43 mmol) in 85% yield. 135.5, 133.7, 130.2, 129.7, 128.4, 128.2, 127.7, 125.5, 110.2, 96.4, 79.5, 78.2, 73.6, 69.3, 59.5, 56.0, 35.1, 26.9, 26.8, 26.7, 19 135.5, 133.4, 133.1, 129.7, 129.0, 128.3, 127.7, 109.4, 97.4, 80.8, 80.1, 78.3, 73.5, 69.3, 60.0, 55.8, 34.2, 26.9, 26.8, 19 To a solution of Ph 3 P (34 mg, 0.13 mmol, 1.3 equiv) in THF (0.5 mL), was added DEAD (20 μL, 0.13 mmol, 1.3 equiv) at -15 °C. After 10 min, a solution of allylic alcohol 25 (63 mg, 0.1 mmol, 1 equiv) in THF (0.3 mL) was added to the yellow reaction mixture, followed 10 min later by a solution of NBSH (28 mg, 0.13 mmol, 1.3 equiv) in THF (0.4 mL). The resulting suspension was stirred at ambient temperature for 1 h. The reaction was quenched by adding saturated aq ammonium chloride solution (1 mL). The layers were separated and the aq layer extracted with EtOAc (5 mLx3).
The combined organic layers were washed with brine, dried over anhydrous Na 2 SO 4 , filtered and concentrated under reduced pressure to furnish the crude product. 135.5, 133.5, 133.12, 129.7, 129.0, 128.3, 127.7, 109.4, 97.4, 80.9, 80.1, 78.3, 73.5, 69.3, 60.0, 55.8, 34.2, 26.8, 26.9, 16.8, 19.1; IR (neat) 
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Alkene 26:
To a solution of enone 24 (100 mg, 0.16 mmol, 1 eq) in glacial CH 3 COOH (0.5 mL) cooled at 0 o C was added o-nitrobenzenesulfonyl hydrazine (38 mg, 0.18 mmol, 1.1 eq). The reaction mixture was stirred at ambient temperature for 1 h. The resulting hydrazone was treated with NaBH 3 CN (20 mg, 0.32 mmol, 2 eq) and stirred for 1 h at ambient temperature. The reaction was quenched by adding a saturated aq ammonium chloride solution (2 mL). The layers were separated and the aq layer extracted with EtOAc (10 mLx3). The combined organic layers were washed with brine, dried over anhydrous Na 2 SO 4 , filtered and concentrated under reduced pressure to furnish the crude product. Purification of the crude residue via flash chromatography on silica gel using 5% EtOAc/hexane (v/v) as the eluent afforded 26 as a yellow colour oil (86 mg, 0.14 mmol) in 87% yield.
Alcohol 27:
To a stirred solution of 26 (1.24 g, 2 mmol, 1 eq) in anhydrous THF (10 mL), cooled at 
Di-PMB ether:
To a suspension of NaH (19.1 g, 60% in Nujol, 480 mmol, 2.4 eq) and TBAI (709 mg, 
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Compound 28:
To a solution of the mixture of di-PMB ether (16 g, 48.7 mmol, 1 eq) and NMO (13.2 g, 97.4 mmol, 2 eq) in acetone (100 mL) and water (100 mL 159.4, 129.6, 128.7, 113.7, 74.8, 73.0, 55.0; IR (neat) 
Compound 29:
To a solution of (S)-BINOL (54 mg, 0.2 mmol, 1 mol%) in anhydrous CH 2 Cl 2 (2.5 mL) was added 4 Å molecular sieves (12 g, 640 mg/mmol). To the resultant suspension was added a methylene chloride solution of titanium tetraisopropoxide (0.2 mL, 0.2 mmol, 1 mol%) by syringe at ambient temperature. The orange red suspension was 
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refluxed for 1 h, the red-brown mixture was recooled to ambient temperature and a solution of aldehyde 28 (3.35 g, 18.6 mmol, 1 eq) in dichloromethane (47 mL) was added via syringe followed by -methylallyltributylstannane (7.71 g, 22.32 mmol, 1.2 eq). The reaction mixture was stirred at -20 o C for a period of 60 h. The reaction mixture was quenched by adding saturated aq NaHCO 3 solution (50 mL) and diluted with CH 2 Cl 2 (200 mL). The reaction mixture was stirred at ambient temperature for 2 h.
The molecular sieves were filtered through a small pad of Celite ® . The organic layer was separated, the aq layer was extracted with dichloromethane (100 mLx3). The combined organic layers were washed with brine, dried over anhydrous Na 2 SO 4 , filtered and concentrated under reduced pressure to furnish the crude product.
Purification of the crude residue via flash chromatography on silica gel using 15% 142.4, 135.2, 130.4, 129.1, 116.4, 113.6, 112.6, 76.5, 72.9, 72.0, 70.8, 55.1, 40.2, 22.8; IR (neat) 
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Compound 32:
The solution of allylic ether 30 (500 mg, 2 mmol, 1 eq) in anhydrous toluene (180 mL) was degassed by bubbling N 2 for 15 min. Grubbs catalyst 31 (75 mg, 0.1 mmol, 5 mol%) was added. The reaction mixture was refluxed for 6 h and allowed to attain ambient temperature. Toluene was removed under reduced pressure. The crude reaction mixture was purified via flash chromatography on silica gel using 2.5% EtOAc/hexane 131.1, 130.2, 129.3, 119.7, 113.6, 73.0, 72.8, 72.5, 65.7, 55.1, 32.0, 22.9; IR (neat) 
Compound 33:
To a solution of pyran 32 (400 mg, 1.6 mmol, 1 eq) in a mixture of CH 2 Cl 2 (15 mL) and water (2 mL) cooled at 0 o C was added DDQ (403 mg, 1.76 mmol, 1.1 eq) portion wise. The reaction mixture was stirred at rt for 1 h and quenched by adding saturated aq NaHCO 3 solution (4 mL). The layers were separated and the aq layer was extracted 
Compound 35:
To a solution of the mixture of alcohol 33 (125 mg, 1 mmol, 1 eq) and triphenylphosphine (400 mg, 1.5 mmol, 1.5 eq) in anhydrous THF (8 mL) cooled at 0 o C was added 1-phenyltetrazole-5-thiol (275 mg, 1.5 mmol, 1.5 eq) followed by the drop wise addition of DEAD (0.3 mL, 1.8 mmol, 1.8 eq). The reaction mixture was stirred gradually allowing it to warm to rt over a period of 20 min. The reaction mixture was quenched by adding aq saturated NaHCO 3 solution (4 mL). The layers were separated and the aq layer extracted with dichloromethane (15 mLx3 131.5, 130.2, 129.5, 125.8, 119.4, 68.1, 65.6, 60.8, 34.2, 22.8; IR (neat) max : 3066, 2921 IR (neat) max : 3066, , 2869 IR (neat) max : 3066, , 1682 IR (neat) max : 3066, , 1594 IR (neat) max : 3066, , 1497 IR (neat) max : 3066, , 1450 IR (neat) max : 3066, , 1381 IR (neat) max : 3066, , 1345 IR (neat) max : 3066, , 1255 IR (neat) max : 3066, , 1155 IR (neat) max : 3066, , 1127 
Compound 36:
To a solution of allylic ether 30 (1.1 g, 4 mmol, 1 eq) in a mixture of CH 2 Cl 2 (36 mL) and water (4 mL) cooled at 0 o C was added DDQ (1.1 g, 4.4 mmol, 1.1 eq) portion wise. The reaction mixture was stirred at rt for 30 min and quenched by adding an aq 154. 5, 140.5, 133.6, 133.3, 131.7, 129.9, 126.0, 118.1, 115.4, 72.2, 70.6, 60.0, 41.7, 23.0; IR (neat) max : 3078, 2976 IR (neat) max : 3078, , 2921 IR (neat) max : 3078, , 2217 IR (neat) max : 3078, , 1730 IR (neat) max : 3078, , 1640 IR (neat) max : 3078, , 1597 IR (neat) max : 3078, , 1460 IR (neat) max : 3078, , 1425 IR (neat) max : 3078, , 1013 
Compound 5:
The solution of sulfone 38 (522 mg, 1.5 mmol, 1 eq) in anhydrous CH 2 Cl 2 (100 mL) was degassed by bubbling N 2 for 15 min. Grubbs catalyst 39 (39 mg, 3 mol%) was added and the reaction mixture stirred at ambient temperature for 4 h. The solvent was removed under reduced pressure and the crude reaction mixture was purified via flash chromatography on silica gel using 10% EtOAc/hexane (v/v) as the eluent to afford sulfone 5 as a brown solid (406 mg, 1.27 mmol) in 85% yield.
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